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library Is linked, rf an application supports themes, ap- 
plication user controls and shell common controls' are 
rendered with themes by. using the functions' of the 
memtngcontroto Uorary mat^ 
theme manager. Non-client window components are 
rendered using themes by Intercepting render messag- 
es to windows and sending the messages to the theme 
manager. NorVcUent window components are also 
measured and rendered using a theme property file 
when appropriate In response to certain application pro* 
gram Interface calls. 
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Description • • 
TECHNICAL FIELD 

£0001] The present Invention relates to a computer s 
system and, more particularly, to theme aware manage- 
ment using fusion when rendering system components. 

BACKGROUND OF THE INVENTION 

10 

IP00?I Computer users In both the business and 
home environment have become accustomed to using 
a computer with a graphical operating system. For ex- 
ample, many users operate computers having a Mfcro- 
soft Corporation 'WINDOWS* operating system there- 1$ 
on. Certain components of these graphical operating 
systems are known as "controls." For example, a control 
may be an "OK" button, which Is generally a rectangular 
button with "OK" written In It By moving the cursor over 
the button and clicking on themouse, a known operation so 
win begin that is associated with the control. Many other 
controls exist, with examples Including scroll bars, dia- 
log boxes and sCders. Beyond controls, the graphical 
operating systems also draw, or render, other graphical 
components as needed on the display of the computer, 25 
such as the frame, the minimize box and the close box 
[0003] There are two general kinds of controls In WIN- 
DOWS: standard and custom. Standard controls are 
provided by the operating system. The code to create, 
draw and operate standard controls is contained In the so 
common control library (DLL), a part of WINDOWS. 
Custom controls are afl other controls. Custom controls 
may be created by the manufacturer of the operating 
system or by third parties. The code for custom controls 
la contained In a corresponding separate library (DLL) ss 
or wthtn an application. 

ipooq Currently, when a graphical user interface 
component, such as a control, is used by an application, 
the application requests that an instance of the compo- 
nent be created Following this, the operating system 40 
transmits a genertemessagetothecomponent, Instruct- 
ing thecomponent to render itself . The application plays 
a role In routing the message (mm the main window to 
the targeted control, but the control code performs the 
drawing. The application uses application programming 45 
interfaces (API*) to create and interact with the control. 
An API serves as a software interface to.be used by oth- 
er programs, rroich as the keypad so 
to a calculator. An API is a fundamental concept of high? 
level programming. In hlgh-Jevel programming, a pro- 
gram often does not execute tasks by itself. Instead, the 
program asks some other program to execute .these 
tasks. For example, programs frequently delegate vari- 
ous tasks to the underlying operating system. Continu- 
ing with the above example, an application delegates 53 
the rendering of a control to the control's code. 
P»0S] In the prior art erwlronmen^ 
rendering message Is received by a control to draw It- 



self, the control will draw Itself using Its own drawing 
software code,. In this prior art environment^ the control 
knows what It Is supposed to look like, how It Is sup- 
posed to behave, and can effectuate such a display on 
the user Interface of the computer. Thus, the application 
may delegate all aspects of visual rendering to the con- 
trols, avoiding the need to contain software code to sup- 
port the visual rendering ot the control within the host 
application Itself. 

[0005] By utilizing the standard controls defined and 
rendered by the operating system, all controls will have 
thesameappearanc»,regarolessoftheappl|catlon. Us- 
ers of graphical operating systems can change only a 
limited number of characteristics of the controls. In the 
"WINDOWS" operating system, a user can change the 
color scheme used to display the various controls and 
components on the monitor. The user can also select a 
small set of fonts to be used by the controls and com- 
ponents. Thus, the colors, fonts and a iimitedset of sizes 
of the controls and components may be changed Hew- 
ever, the basic appearance of the controls and compo- 
nents Is dictated by the rendering software code within 
the control library containing the particular graphical 
component or control. In the prior art environment, to 
change the appearance of the controls or graphical 
components, the rendering software code must be al- 
tered. For example, ff it is desired to change the appear- 
ance of the *OR button, .the rendering software code 
within the operating system DLL file containing the but* 
ton control must be altered and the DLL file reconstruct- 
ed at the binary level. . If it were desired to render the 
button as an oval, rather- than as the traditional rectan- 
gle, the software code would have to be changed ac- 
cordingly. Such an approach makes it difficulty not Im- 
possible, foracomputer user a^d for scftwaienwufac- 
turers, to easily altar the appearance of the corttrois and 
* graphical components. 
PQ07] in orderto enhance the user experience of the 
computer, It would be desirable for the userto have the 
ability to change the overalHook and reef of the graph- 
icaJ display by changing the overall visual appearance 
ortheme" of the various graphical components. In other 
words, it would be desirable B the user could change not 
only the color and font of the graphical components ap- 
pearing on the monitor, but to change the appearance 
of those graphical components as well. For example, It 
would be desirable to be able to alter and direct the by- 
out of the parts of a control, and to define the shape of ' 
a control or its parts. It would also be desirable to control 
ail aspectB of how a control or Its parts are drawn. Be- 
cause the controls and graphical components existing 
within the DLL file In the prior art environment are "hard 
coded" with their own rendering software code, it Is dif- 
ficult and cumbersome to change the appearance of at} 
of the controls and components. To do so would require 
receding each of the controls to achlevetho desired ap- 
pearance. If multiple visual styles were required, they 
would each have to be predefined and each tiard cod- 
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ad" into every control. Moreover, the controls must ate© 
be recoded.H a different rendering technology is to be 
used. For example, If the controls are rendered usfng a 
bitmap and It is desired to utilize a vector-based render 
er, each control must be altered. 
p)008] Certain prior art approaches exist that attempt 
to address the above situation. However, these sofu- 
tio ns do not allow all of the controls and graphical com- 
ponente of the er^re system to be changed. Instead, the 
prior art approaches address only limited portions of the 
set of displayed components. This allows the appear- 
ance of some controls and graphical components to be 
altered, leaving the remainder unaltered. Such an ap- 
pro ach leaves an appearance that Is not as coordinated 
as may be. desired. 

P009J The prior art approaches are further Bmfted by 
the techniques they employ to Implement control of the 
appearance characteristics of visual elements of the 
graphical user interface. Prior art appearance modifiers 
operate by Intercepting the generic rendering signals 
transmitted to the control, and, using tovHeveJ operating 
system graphical APIs, substitute their own rendering 
code for that of the control. However, only a portion of 
the visual elements in the graphical user Interface Is In- 
terceptible. Because the prtor art approaches depend 
exclusively on the Interception of operating system sig- 
nals, not only are they themselves Incapable of control- 
ring the appearance of visual elements that do not func- 
tion according to this protocol, they are Incapable of pro- 
vfcflng a standard means for the author of the visual el- 
ement to modify the rendering code to accommodate 
external control. 

[QO10J Similarly, prior art approaches for rendering 
non-client windows components, such as window 
frames and the minimize. box, have shortcomings. The 
prior art approach requires the user to buy a separate 
software package In order to support trtemtng of these 
components. The prior art approaches are Incomplete 
because they allow only a fixed subset of controls to be 
thernable. Furthermore, their Implementation arch ftec- 
ture relies solely on Interception of standard window 
messages with out any control or USER32 knowledge of 
the theme drawing. 

100111 In the tradftionaJ operating system, non-diem 
window components have been rendered by a default 
windows procedure in Windows Kernel Mode In re- 
spo^toaa>rTptexsetofWlndow8 messages and API 
. calls. It would be Irnpractlcal to put ail the variations of 
themes Into the single defau It windows procedure. Add- 
ing theme properties to default windows procedure 
would require more complicated code, complete recom- 
■pilation-of the code, and rigorous testing to determine If 
the code update functions property and doesnl break 
any existing applications. 

fl>01!9 Further, ft Is not possible to intercept all rele- 
vant signals transmitted by the operating system to a 
control in me counsel rendering. StK farther, In neither 
the traditional operating system nor the theming meth- 



ods of separate software packages Is ft always possible 
to reproduce complex visual behavior implemented by 
a control, such as animated sequences. Thus,. the prior 
art approaches, Including operating system approaches 
5 and approaches taken by separate software packages, 
are prone to functional Incompatibilities, visual flaws! 
and performance problems. 
[0013] Moreover, the prior art techniques are limited 
In the manner In which software developers can design 
10 controls to accommodate versatility in visual appear- 
ance. Using traditional •Ownerdraw" and "Customdraw" 
routines, application' developers have been able to 
render-controls with only a limited set of options. The 
prior art approaches do not Involve an architecture that 
ts allows a control author the flexibility to design a control 
that Is Theme aware," Control authors are therefore not 
allowed the freedom needed in authoring controls to cre- 
ate controls that can be easily and cleanry visually al- 
tered. 

80 P 01 ^ Furthermore, a system that provides theme 
aware controls should accommodate both legacy appli- 
cations and new applications that are capable of work- 
ing with theme aware controls. Legacy applications 
have been developed and tested to work with the tradi- 
55 tional controls that are not theme aware. New'applica- 
tiorrs. have been developed and tested to work with 
theme aware controls. A theme aware architecture must 
allow for both .types of apptfcatfons to operate on the . 
same computer system. 
» [0015] For example, rT a system that offers themes re- 
quires all the applications to use the theming controls 
even If they haven* been tested with the new controls, 
the application controls wfit not be Tendered as the ap- 
plication developer expects. Therefore, the controls 
35 ™y fi PPew inconsistent with the application's look or 
will be Iri the wrong place with respect to the application 
or may stop functioning altogether. Application writers 
should be able to control whether their applications use 
the new themed controls or continue using the tradition- 
40 al controls. 

P0181 Yet another problem Is that of new applications 
being unable to operate on traditional systems that are 
not theme aware. New applications will be developed 
and tested for new systems that provide themes. When 
** these new applications are loaded onto old.^ 

are not theme aware, not only will the applications 1 con- 
trols not be themed, but also In many cases, the appli- 
cations wfll fail. Therefore, there Is not a way fortheme 
aware applications to operate on non-theme aware sys- 
50 terns. 

SUMMARY OF THE INVENTION 



[0017] In accordance with this invention, the above 
ss end other problems ere solved by creating a theme 
aware version of controls and applying a software com- 
ponent selection technology called "fusion* to choose 
»)e theme aware version for .theme, capable appltca- ■ 
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dona. The Invention includes a hook function to divert 
window rendering and sizing requests from the default 
window rendering function to a theme aware window 
rendering function. 

[0018] One aspect of the present invention is a sys- 
tem and method for linking one of two sets.of controls 
functions Into an application's memory map. after a de- 
termination Is made whether the application supports 
theming capability or not The system determines if the 
application has a manifest file indicating use of the them- 
lng set of controls functions. The themlng set of controls 
Is able to interact with the functions of the theme man- 
ager to render graphical components in a themed fash- 
Ion. 

[0013] The system and method also Include an Inter- 
cepting hook that Intercepts render messages to win- 
dows. The intercept hook routes the render message 
fiwthedefaultwindowrer^ngroutlneandsemtethe 
. message to theme manager functions that render win- 
dow graphical components in a themed fashion. Appli- 
cation program interface calls are also routed to the 
theme manager so that window non -client graphical 
components can be measured or rendered using a 
theme in response to th e application program Interface. 
Trie system and method also include methods of ren- 
dering user controls andsheil common controls by using 
a set of trtemlng controls functions that Interact with 
functions of the theme manager that renders the con- 
trols in a themed fashion. 

[0020] The invention may be Implemented as a com- 
puter process, a computing system or as an article of 
manufacture such as a computer program product or 
computer readable media. Tha computer program prod- 
uct may be a computer storage media readable by a 
computer system and encoding a computer program of 
Instructions for executing a cranputer process. The com- 
puter program product may also be a propagated signal 
on a carrier readable by a computing system and en- 
coding a computer program Df instructions for execullng 
a computer process. 

[0021] The present invention mitigates application 
compatfoffity Hake and is faster than previous approach- 
ee. In addition to Isolation of controls from rendering 
technologies, the present Invention also provides for 
Isolation of controls from IncBvfdua) themes. The present 
invention allows a userto pfckfrom avariety of different 
themes that may be pleasing to the user and enhance 
the user's computing experience. 
[0022] Additional advantages and novel features of 
the Invention will be set forth in part in a description 
which follows, and In part will become apparent to those 
skilled in the art upon examination of the following, or 
may be learned by practice of the Invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] Rgure 1 is a schematic diagram illustrating the 
architecture used in the present invention. 



J0024] Figure 2. Illustrates a suitable computing sys- 
tem eiwlrpnmerrt for use In Implementing the presenHn- 
vention. 

. P>026] Figure 3 is a representation of examples of 
* graphical components having dtfferentthemed appear- 
ances. 

[0026] Figure 4 Is an operation flow diagram illustrat- 
ing the fusfon process. 

1JD027] Figure 5 is an operation flow diagram Illuatrat- 
» Ing .an exemplary process of themlng window compo- 
' nents. 

' [0028] Rgure 6 Is a schematic diagram Illustrating the 
architecture of a theme file, 

P029J Figure 7 is a flow chart Illustrating use of the 
« present Invention by an application In requesting, a 
graphical component. 

DETAILED DESCRIPTION OF THE INVENTION 

20 p030] Inone embodimetrtofthepi^ 

lustrated In Figure 1 , operating system 134 is a graphical 
operating system having graphically displayed controls 
and components associated therewith. Controls In- 
clude, but are not limited to, such things as scroll bars, 

25 push buttons and sliders. Other controls are within the 
scope of this Invention, and are known to those of skill 
In the an Other graphically displayed components are 
also within the scope of this Invention. These compo- 
nents Include, but are In no way Dmlted to, nonoUent 

30 sections of the windows In the display, such as the frame 
surrounding an application display on the user interface, 
the minimize box, and the close box. 
|0031] In-Flgure1,thebaslca^ltectureusedlntt 
embodiment of the present Invention is Illustrated. If the 

35 reader Is already familiar with the operations of the 
theming system due to familiarity with the related patent 
appRcatlon Identified above, then It Is suggested thatthe 
reader proceed to the description of Figures 4 and 5 to 
understand embodiments of the present Invention relat- 

40 od te a theme aware architecture for themlng system 
components. The architecture is Illustrated with exam- 
ple applications 138 and 139 that are open and running 
on the computer 1 10. As an application, such as APP1 
138 Is running It often requires a control or graphical 

** componentto be rendered, or cfisplayed, on the monitor 
1 91 of the computer 110. 

P032] In Figure 1, libraries 208, 210 and 212 are 
linked to. the applications 138 and 139 through a fusion 
module 214. Fusion module 214 enables the theming of 

50 controls In applications without needing to change the 
applications themselves to request the themable ver- 
sion of the controls. Fusion module 214 enables appli- 
cations 138 and 139 to load the specific version of the 
DLL 208., 210 or 212 at run time through the use of a 

*5 manifest 21 5. The fusion manifest 21 5 specifies the en- 
vironment In which an application will run, which allows 
multiples versions of a DLL to exist on one machine. 
Thus, fusion module 214 will map the request for a com* 
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ponant so ttiat It is rendered as a themable element In 
DLL 212instead of a norrthemable element from .DLL 
208. This allows an existing application to be themed 
without changing code of the application. Fusion module 
214afeo allows the new themeWe controls to be placed s 
in a different DLL from the-existlng DLL, which simplifies 
implementation and minimizes compatlbeity risks. 
[0033] Rgure 2 frustrates an example of a suitable 
computing system environment 100 on which the inven- 
tion may be Implemented. The computing system envh 10 
ronment 1 00 is only one example of a suitable comput- 
ing environment and Is not Intended to suggest any lim- 
itation aa to the scope of use or functionality of the in- 
vention. Neither should mecomp<^efivirorOT»miW 
be imerpreted as having any dependency or require- « 
ment relating to any one or combination of components 
Illustrated in the exemplary operating environment 100. 
10034] The Invention is operational with numerous 
other general purpose or special purpose computing 
system environments or configurations. Examples of 20 
well known computing systems, environments, and/or 
configurations that may be suitable for use with the In- 
vention Include, but are not limited to, personal comput- 
ers, server computers, hand-held or laptop devices, . 
multiprocessor systems, microprocessor-based ays- £s 
terns, set top boxes, programmable consumer electro n- 
lcs^network PCs, minicomputers, mainframe comput- 
ers, cflstrtouted computing environments that Include 
any of the above systems or devices, and the Bke. 
{0035] The Invention may be described In the general so 
context of computer-executable; instructions, such as 
program modules, being executed by a computer. Gen- 
erally, program modules Include routines, programs, ob- 
jects, components, data structures, eta that perform 
particular tasks or Implement particular abstract data 35 
types. The invention may ateo be practiced In distributed 
computing environments where tasks are performed by 
remote processing devices that are linked through a 
communications network. In a distributed computing en- 
vironment, program modules may be located in both lo- 40 
cal and remote computer storage media incJucfing mem- 
ory storage devices. 

[0036] Wfth reference to Rgure 2; an exemplary sys- 
tem for implementlrtg the Invention Includes a general 
purpose computing device in the form of a computer « 
110. Components of computer 110 may include, but are 
nottim&ed to, a processing unit 120, a system memory 
130, and a system bus 121 that couples various system 
components Including the system memory to the 
processing unit 120. The system bus 121 may be any so 
of several jypee of bus structures Including a memory 
bus or memory controller, a peripheral bus, and a local 
bus using any of a variety of bus architectures. By way 
of example, and not limitation, such architectures In- 
clude Industry Standard Architecture (ISA) bus, Micro 55 
Channel Architecture (MCA) bus, Enhanced ISA {EISA) 
bus, Video Electronics Standards Association (VESA) 
local bus, and Peripheral Component Interconnect 



(PCI) bus also known as Mezzanine bus. 
[0037] Computer 110 typically Includes a variety of 
computer readable media. Computer readable media 
can be any available media that can be accessed by 
computer 1 1 0 and Ind udee both vo latile and nonvolatile 
media, removable and non-removable media. By way 
of example, and not lirnltation,c«Tiputerreadablftrnedia 
may comprise computer storage media and communl- 
catibn media. Computer storage media includes both 
volatile and nonvolatile, removable and non-removable 
media Implemented In any method or technology for 
storage of information such as computer readable In- 
structions, data structures; program modules or other 
data. Computer storage media Includes, but Is not Om- 
Ited to, RAM, ROM, EEPROM, flash memory or other 
memory technology, CD-ROM, digital versatile cfeks 
(DVD) or other optical disk storage, magnetic cassettes, 
magnetic tape, magnetic disk storage or other magnetic 
storage devices, or. any other medium which can .be 
used to store the desired information and which can ac- 
cessed by computer 110. Communication media typi- 
cally embodies computer readable iristructlons, data 
structures, program modules or other data In a modu- 
lated data signal such as a carrier wave or other trans- 
port mechanism and Includes any Information delivery 
media The term •modulated data signal* means a sig- 
nal that has one or more of Its characteristics set or 
changed to such a manner as to encode Information In 
the signal. By way of example, and not limitation, com- 
munication media includes wired media such as a wired 
network or direct-wired connection, arid wireless media 
such as acoustic, RF, infrared and other wireless media. 
Combinations of any of the above should also be Includ- 
ed within the scope of computer readable media. 
IP038J The system memory 130 Includes computer 
storage media in the form of volatile and/or nonvolatile 
memory such as read only memory (ROM) 131 and ran- 
dom access memory (RAM) 132. A basic Input/output 
system 133 (BIOS), containing the basic routines that 
help to transfer Information between elements within 
computerl 10, such as during start-up, Is typically stored 
in ROM 131. RAM 132 typically contains data and/or 
program modules that are Immediately accessfcte to 
and/or presently being operated on by processing unit 
120. By way of example, and not limitation, Rgure 2 ih 
lustrates operating systBm 134, application programs 
138 and 139, other program modutes138, and program 
data 137. . • • 

[0039] The computer 110 may also include other re- 
jnovable/rion-removabie, volatDe/nonvolatDe computer 
"storage TmeoSa. By way of 'example^onry Figure 2 illus- 
trates a hard disk drive 140 that reads from or writes to 
non-removable, nonvolatile magnetic media, a magnet- 
ic disk drive 151 that reads from or writes to a remova- 
ble, nonvolatile magnetic disk.152, and an optical disk 
drive 155 that reads from orwrites to a removable, non- 
volatile optical disk 156 such as a CD ROM or other op- 
tical media. Other removable/nonremovable, volatile/ 
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nonvolatile computer storage mBdia that can be used in 
the exemplary operating environment include, but are 
not limited to, magnetic tape cassettes, flash memory 
cards, cSgftaJ versatile disks, digital video tape, solid 
state RAM, soHdstate ROM, and the Oke. "Hie hard disk 5 
drive 1 41 Is typically connected to the system bus 121 
through an non-removable memory Interface such as In- 
terface 140, and magnetic disk drive 151 and optical 
disk drive 155 are typically connected to the system bus 
.121 byarBmovabtemerroryinte^ io 
1S0. 

[0040] The drives and their associated computer stor- 
age media discussed above and illustrated in Figure 2, 
provide storage of computer readable Instructions, data 
structures,, program modules and other, data for the « 
computer 110. to Flguiu2,for example, hard disk drive 
141 la Illustrated as storing operating system 144, ap- 
plication programs 145, other program modules 146, 
and program data 147. Note that these components can 
either be the same as or different from operating system 20 
134, application programs 138 and 139, other program 
modules 136, and program data 137. Operating system . 
144, application programs 146, other program modules 
146, and program data 147 are given Different numbers 
here to fflustrete that; at a minimum, they are different 2s 
copies. A user may enter commands and Information 
Into the computer 110 through input devices such as a 
keyboard 162 and pointing device 161, commonly re- 
ferred to as a mouse, trackball or touch pad. Other Input 
devices (not shown) may include a microphone, joy- so 
stick, game pad, etieSfts- dte,y*w,iisr v or the Ifce. 
These and other Input devices are often connected to „ 
the processing unit 120 through a user Input interface 
1 60 that is coupled to the system bus, but may be con- 
nected by other Interface and bus structures, such as a & 
paraJtel port, game portor a universal serial bus (USB). 
Amonltor191 orothertype of display device is also con- 
nected totte system bus 121 via an interface, such as 
a video Interface 190. In addition to the monitor, com- 
puters may also Include other peripheral output dovfees 40 
such as_ speakers 197 and printer 196, which may be 
connected through a output peripheral Interface 195. 
[0041] Thecbmputer^ 

environment using logical connections to one or more 
remote ccrnputers, such as a 45 
remote computer 180 may be a personaJ computer, a 
server, a router, a network PC, a peer device or other 
common network node, and typically Includes many or 
all of the eternerrte ofeecrfoed above relative to the com- 
puter 110, although only a memory storage device 1 81 so 
has been Illustrated In Figure 2. The logical connections 
depicted in figure 2 include a local area network (LAN) 
171 and a wide area network (WAN) 175, but may also 
Include other networks. Such networking environments 
are commonplace in offices, enterprise-wide computer ss 
networks, intranets and the Internet. 
[G042] When used in a LAN networking environment, 
the computer 110 is connected to the LAN 171 through 



a network interface or adapter 170. When used In a 
WAN networking environment, the computer 11 0 typi- 
cally includes a modem 172 or other means for estab- 
lishing communications overthe WAN 173, such as the 
Internet. The modem 172, which may be internal or ex- 
ternal, may be connected to the system bus 1 21 via the 
user input Interface 160, or other appropriate mecha- 
nism. In a networked environment, program modules 
depicted relative to the computer 1 1 0, or portions there- 
of, may be stored in the remote memory storage device. 
By way of example, and not limitation, Figure 2 Illus- 
trates remote application programs 185 as residing on 
memory device 181. It w«l be appreciated that the net- 
work connections shown are exemplary and other 
means of establishing a communications link between ' 
the computers may be used. 
P043] Although many other Internal components of 
the computer 1 1 0 are not shown, those of ordinary skill 
in the art will appreciate that such components end the 
Irrterwwioectfon are well known. Accordingly, additional 
details concerning the Internal construction of the com- 
puter 110 need not be disclosed In connection with the 
present Invention. ' 
P044] TtosesWHedlntheartwIIlun^ 
gram modules such as the operating system 134, appli- 
cation programs 138 and 139, and data 137 are provid- 
ed to the computer 110 via one of its memory storage 
devices, which may include ROM 131, RAM 132, hard 
disk drive 141, magnetic disk drive 151 or optical disk 
drive 155. Preferably, the hard disk drive 141 rs used to 
store data 137 and programs, including the operating 
system 134 and application programs.isa and 139. 
[0045] When the computer 110 is turned on or reset, 
the BIOS 133, which is stored in the ROM 131 instructs 
the processing unit 120 to load the operating system 
from the hard disk drive 141 Into the RAM 132. Once 
the operating system 144 is loaded in RAM 132, the 
processing unit 120 executes the operating system 
code and causes the visual elements associated with 
the user Interface of the operating system 134 to be dis- 
played on the monitor in. When an application pro- 
gram, such as application 138 is opened by a user, the 
program code and relevant data are read from the hard 
disk drive 141 and stored In RAM 192. c v * 
P046] An Gxan^le'dleplay of graphical components 
having a variety of appearances is seen in Rguro 3. As 
shown in Figure 3, the controls may take.the form of an 
OK button 200, a Cancel button 202 and an Apply button 
204. The present Invention allows the appearance of the 
controls and other components to bi visually changed 
to bettersuftthe desire of the computer user. The inven- 
tion allows the appearance of the controls to be altered 
beyond color andfontsetectlon; For example, the layout 
of the parts of a control can be defined as desired. For 
example, a scroll bar could be rendered with the up and 
down arrowbuttone adjacentto each other atthe bottom 
of the scroll bar, Instead of the up arrow and the top and 
the down arrow at the bottom. Further, the shape of the 
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control and Its parte may be defined. As shown In Figure 
3, four different overall appearances are shown for each 
of the buttons 200, 202 and 204. Each different appear- 
ance setting Is coordinated and Is called a theme/ 
Each theme is represented by one of the rows of buttons s 
In Figure 3. While only four themes are shown in Figure 
• 3, anunlimited variety of themes may be created for se- 
lection by the computer user. The theme is a collection 
or set of appearance characteristics relating to a partic- 
ular subject or desired visual environment As described w 
below, the present Invention allows the user of the com- 
puter to specify which of a number of predefined themes 
is to be applied to the controls and other components of 
the visual display. Moreover, the present invention al- 
lows new visual themes to be added to the system wfttv is 
out the need of changing the software code of the con- 
trols and other graphical components. Still further, the 
present invention allows addition of new rendering tech- 
nologies or modification of existing rendering technolo- 
gies wfthout changing the software code of the controls 20 
and other graphical components. 
[0047] As an application, such as APP2 139 in Figure 
1 , is running it often requires a control or graphical com- 
ponent to be rendered, or displayed, on the monitor 1 01 
ofmecomputeMIO. for exarnpto, with reference to Fig- » 
ure 3, the cfispray of an OK button 200 may be. needed 
by toe application on the monitor. Application 13? re- 
quests that an Instance of button 200 be created Fol- 
lowing this, the operating system transmits a generic 
message to the control Instructing It to draw itself. This & 
retjuoBtwouldte 

that contained the particular control. As an example," the 
DLL In the WINDOWS operating eitvfiwment would be 
called User32.dfl or CcmCtt3ZdB(V5), shown as 208 
and 210, respectively, mFip^ 3s 
exist within graphical operating system 134, Libraries 
208 and 210 are typically linked by default with applica- 
tion 139. As will be discussed later, the iitnktng of librar- 
ies 208 and 21 0 canoe overridden by use of fusion 21 4. 
The defined control within libraries 208 and 21 D contains 40 
the drawing code needed to render the control on the 
monitor. Therefore, to change the appearance of con- 
trols In libraries 208 and 210, the software drawing code 
must be changed for each control within Bbrarles 20S 
and 210. ■••« 43 

100481 An additional library DLL, shown as 212 in Fig- 
ure 1 , ta similar to Ikrary 210, In that It contains a number 
of predefined controls and graphical components that 
may be used by application 138. Broadly, DLL 212 con- 
tains a number of components that are to be graphically sff 
. displayed. In library 212, however, the controls are de- 
fined differently, making them "theme aware.' Rather 
than containing all of the software code needed to 
render the control In multiple visual styles, the controls 
are defined with certain basic Information or values ss 
about the control, for example, the location, parts and 
states of the controls. 

[00491 The location Is the position on the user Inter- 



face where the control is desired. Parts are the different 
items that make up the control. As an example, a scroll- 
bar control has an elongated rectangular shaft part, a 
smaller thumb part that slides within the shaft part, and 
an arrow part at each end of the shaft part. The state of 
a control describes the current appearance, which re- 
flects the functional state of that part For example, a 
button can be active, pressed, hot (when the mouse is 
overthe control), disabled or Inactive. 
P050J The controls within DLL 212 also contain the 
drawing code needed to renderthe controls if no themes 
are selected, as well as the thenwaware paths through 
the code. DLL 212 req uests rendering or drawing serv- 
ices from a theme manager DLL 216. Theme manager 
216 provides the requested rendering services and 
draws the control on the display at the Indicated location, 
with the Indicated parts in the indicated states. 
[0051] Theme manager 21 6 contains a series of APIs 
that allow library 212 to Interact and communicate with 
the theme manager. The APIs allow a control author to 
define a control within DLL 212 as a series of parts and 
states without the need for software rendering code. 
These APIs are generally divided into three types: draw- 
ing APIs 218, information APIs 220 and utility APIs 222. 
Drawing APIs 218 are generally used to render and as- 
sist In the layout of the needed control parts and other 
components. Information APIs 220 are generally used 
to obtain information about the current defined appear- 
ance of the controls to allow controls to be Indh/ldualry 
customized. Utility, APIs 222 are those APIs used 'By 
parts of the operating system otherthan the controls, to 
control theme selection. Utility APIs 222 include func- 
tions that can be used to enumerate Installed themes 
and bad one of them. 

P052J Drawing APIs 21 8 are a collection of theme- 
aware drawing services. Each individual API within the 
set of drawing APIs 218 is used to perform a different 
drawing service. Generally, each API requires a speci- 
fied part and state of the graphical component at hand. 
An API called ^rawThemeBackground" is provided 
that draws the theme-specified border and fill for the 
specified part and state at the desired location. Similarly, 
an API called "DrawThemeTexT Is provided that draws 
the specified text using the meme-speclfod color and 
font for the specified part and state. 
P053] As an example, If an OK button 200 (Figure 3) . 
was requested by an application 138, the control within 
DLL 212 would pass the part, state and location infor- 
mation to drawing APIs 21 8 through afuhction call, such 
as DrawThemeBackground, or DrawThemeText. As Is 
more fully described below, this part and state informa- 
tion Is matched with appearance characteristics and 
theme manager 216 draws the control on the monitor. 
Drawing APIs 218 further Include an API called "Get- . 
ThsmeBadcgreundCtontenffiect" This API allows the 
control to obtain the size of the content for the theme- 
defined background. Usually, this is the area inside the ■ 
borders or margins, By using this API a control can de- 
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termine the available area within the background in 
which items may be placed When using this API, the 
control within DLL 21 2 is requesting Information regard- 
ing a graphical component with a specified part and 
state. This Information Is obtained by the therm manag- 5 
er 216 and returned to the control A similar API called 
D GetTTi em sBackgrou nd Extent* is provided thai calcu- 
lates the size and location of the theme-specified back- 
ground for the specified part and state given a content 
rectangle. This API may be used when the content Is 10 
known, and based upon that content, the outer bound- 
ary for the theme background needs to be determined 
Another API called •GetThemePartSize* is provided to 
retrieve the theme author specified minimum and nor- 
ma! sizes of a control part is 
[0054] Drawing APIs 21 8 further Include ah API enti- 
tled "GerrhemeTextExterrt* This API Is used to calcu- 
late the size of a specified text when rendered In the 
thema font This API can therefore be used to determine 
. the width and height of a given text string. The control so 
author can thus specify a part and state having text as- 
sociated therewith and use this API to obtain information 
from theme manager 216 regarding the sl2e of the text 
string. Similarly, another API entftfed "GetTherneText- 
Metrtes 0 is available that can be used to obtain size in- & 
formation about the font being used. Therefore, this API 
may be used to obtain information such as the width of 
an average font character. In other words, this API is 
usedto obtain from theme rnanage>216 Information that 
the control needs regsrding the size of a theme-sped- so 
fled font 

[0055] An API entitled WThemeBackgroun- 
dRegton* Is also provided within drawing APIs 21B. 
..ynfithln some operating systems, a regton is a way to de- 
scribe a non-rectangular shape. A region can also be 35 
thought of as an image with pransparent parts. This API 
Is used to oompute the region for a regular or partially 
transparent theme-speclfled background. In other 
words, this API may be used to determine what Is trans-, 
parent and what is opaque within the framed back- 40 
ground for a specified part and state. Thus, this API sup- 
ports the definition of non-rectangular shapes of con- 
trol and parts . Similarly, an API entitled UttTeafTheme- 
Backgrountf is provided This API is used to determine 
whetherthepolntwfthln the backgroundfbrthe specified 45 
part being clicked Is In a transparent or an opaque area. 
This API is used by a control wfthin DLL 212 to obtain 
Information from the theme manager 216.lt the click is 
wfthin a transparent area, no action may be needed. 
Conversely if the dick is within an opaque area, an ac- so 
tion may be required 

POSq Another API contained within drawing APIs 
218 is entitled "DrawThemeUne.' This API allows a 
theme to define a generic style of a Una. This, generic 
style may be accessed and used for a specified part by 55 
calling !he TJrawThemeUne - API. StenDarly, an API en- 
tmed T)rswT^emeBatler" is provided that allows a 
theme-defined border to be specified; The theme-bor- 



der may be drawn for a specified part utilizing this API. 
B>057] An API entitled "DrawThemelcon" is provided, 
that allows a. theme-defined Icon to be rendered that 
may include theme*pecirled special effects.' For exam- 
ple, a theme-icon may have a different appearance 
when the mouse is directly over the icon, suchasaglow- 
Ing appearance. 

P>058] Drawing APIs 218 also contain an API entitled 
"IsThemePartDeflned" that may be used to determine if 
the theme has defined parameters for the specified part 
and state. If the part Is not defined wfthin the theme the 
control can draw thte part Itself. If the part Is theme de- 
fined, meme'rnanager 21 6 will renderthe part according 
to the theme defined Information. Another API laprovid- 
ed entitled B l8ThBmeBackgroundPartIal^yTrahsparerrt.! , 
This API is used to determine whether or not the back- 
ground is a rectangle or region that has a transparent 
part This API may.be used to simpliry-the control code. 
If there Is no transparency within the background, then 
there is. no need to conduct any hit testing through the 
use of the "HrtTesrrhemeBackground" API. 
[0058] Importantly, drawing APIs 218 further Include 
an API entitled •OpenThemeOata." This API b used to 
obta to the handle for a list of class names. A class name 
list IdentrTtes a set of graphical components, and may 
be divided into parent class names and one or more 
child class names. For examiner, a parent class name 
might be button. A child class name for that parent class 
might be "start-button. 0 A handle is a reference to an 
internal structure detailing various Information and prop- 
erties of the object Theme manager 216 will search i for 
each class name In the list and use the first matching 
theme, information found For example, If the class 
names Included both start button and button, the start 
button theme Information would be.used If It existed. If 
start button theme information did not exist, the theme 
information for a button would be used. If no value Is 
found the old code wJQ be used to. render the control, (f 
any non-0 value is returned, a valid theme handle is es- 
tablished This theme handle will be returned to DLL 21 2 
and used for all of the theme drawings. 
P080J Sanilerly, another API provided is entitled 
"aoseThemeData.-TWs API is used when the control 
Is dosed, such as a button no longer being needed, or 
when the theme is changed, as Is more fully described 
below. 

P061] Another API provided is entitled "IsThemeAc- 
five," This API allows a control within DLL 212 to obtain . 
a true or false answer as to whether there is a current 
theme in effect. Thte API can thus be used to determine 
whethertocaIlthe"OpenThemeOata M API orroerelyuse • 
the existing drawing code where the controls will render 
themselves. 

{0062} As described above, theme manager 21 6 also 
contains a set of Information APIs 220. These informa- 
tion APIs 220 allow controls to be Individually custom- 
ized. In other words, these APIs are utilized in only cer- 
tain instances and may be used to obtain information 
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about specific controls. These fnfoimatlon APIs are 
used to query theme manager 21 6 for defined theme 
Information regarding specff tod properties of the theme. 
Each API 220 thus requests Information, which Is pro- 
vided by them* manager 216. 
[0063] Within information APIs 2201s an API entitled 
'XSetThemeColor." This API utilizes the specified part 
and specified state along with a specified color-property 
Identifier to obtain Information about the theme color. 
The property identifier is the color property number that 
Is desired. In other words, the color API Is used to ask 
for the color value corresponding to the property de- 
sired, such as the background color. Another API called 
"GeOTnemeMetric' Is provided that requests and re- 
ceives a size value for a specified property identifier. 
This size value win be an Integer. An API entitled "Get- 
ThemeString* is also provided within information APIs 
220. This API Is used to obtain the string tor a specified 
property Identifier The string will include information re- 
gard] ng the number of characters in me string and where 
the string is terminated. 

[00641 Another API fe provided wtthln Information 
APIs 220 entitled "GemiemeBoor that will return an In- 
teger that is eith er 0 or 1 f or a given part, state and prop- 
erty. The 0 and 1 correspond to a false or true state for 
that part, state and property. Another API provided Is 
entitled ^etThemelnt^Tnat will return an integer value 
fora'specJffed part, In a specified state with aspectfied 
property identifier. S&rttany, an API Is provided entitled 
^ememeEnumValue' that will return the theme-enum 
for the specified part, state and properly identifiers. An 
enum is merely a variable that holds numeric values 
whfcH correspond to symbolic Information. For example, 
arr enum for alignment might be left, middle, right corre- 
sponding to the numbers Q, 1 , 2. 
[00051 Another API entitled "XierrbemePDsmon* Is 
provided that will return two integer values, correspond- 
ing to an x-tocatk>n and a y-Jocatlon for a specified part 
in a specified state with a specified property Identifier. 
Another API provided within Information APIs 220 is en- 
tftted °GetThemeF6nt" This API is used to obtain a log- 
ical description of the font theme used, given a specified 
part, state and property identifier. 
[0086] Yet, another API provided wfthln information 
APIs 220 is entitled "GetThemeRect* TWs API will re- 
turn four integers representing the left, right, top and bot- 
tom of the specrfled-part, state and property identifier. 
Similarly, an API entftted ^GetThemeMargins* Is provid- 
ed that will return four integers representing a left space, 
right space, top space and bottom space given a spec- 
ified part, state and property identified There Is also an 
API entitled "GetThemelntUsr which returns the value 
of a specified properly whose type is a list of integer val- 
ues;. Finally, an information API entitled "GetProperty- 
Origin 9 Is provided that returns the location from which 
the property originated. This API allows the control au- 
thor to obtain information for the property origin. In other 
words, the API allows the control author to determine 



whether the property was specified on the state, part, 
class, global orwasthe property not found. This Is need- 
ed because theme properties arespeclfled by the theme 
author in a hierarchical fashion. For example, if aprop- 
os erty is not specified at the "state* level, the theme man- 
ager will search the °parf level, "class' level, and finally 
the D gJobate" level for the property. Sometimes It te Im- 
portant for the control to know if a property was explicitly 
defined forthe panVstate it Is processing. There is also 
10 an API entitled "GetThemeRlename" which returns the 
string value of the specified filename.property. 
[00671 Another API provided within information APIs 
220 is entitled •SetWlndowTheme. ,, This API allows a 
control author to redirect a control window to use a dlf- 
15 ferentset of theme Information than Hsciass would nor- 
mally use. In other words, this API allows a control to be 
used while gMng the control a special look other than 
the standard look defined by the theme for that class. 
This API may use additional parameters to identity a 
20 Particular application and class name. This allows a 
theme author to use the specified class but to change 
theappeamnceofthatdass. For example, a button may 
be defined that has a given button appearance. Utilizing 
this API , this button can be redirected to a different class 
25 name* For example, •OKButton' may be specified. The 
theme author will then be able to use a class called 
■OKButton-andthe -OKButton" will have a different ap- 
pearance from the standard button appearance. 
P0B8J There is also a subset of theme metrics APIs 
30 within the Information API group that parallel the WIN- 
DOWS system metrics, but which are specific to a 
theme. Unlike normal control-based properties, these 
properties are available to and shared by all controls. 
"GetThemeSysColor" returns the theme-specified color 
as value of the specified syBtem color Index. "GetTheme- 
SysColorBrush' 1 retumsa handle to a drawlng brush that 
Is the color of the specified system color Index. "Get- 
ThemeSysSize 0 returns the integer size of the specified 
theme size Index. "GetThemeSysBool- returns a 
« boolean (0 or 1) value for the specified theme boolean 
Index. •GefThemeSysFonr returns a logical font struc- 
ture for the. specified theme font Index. "GefTheme- 
SysStringf returns a string value of the specified theme 
string index 

45 P 069 ! There are also some applkatlori-oriertted 
API's wtthin the Information API group 220. "IsApp- 
"016^60* returns a boolean (0 or 1) value Indicating If 
the application labeing themed by the operating system. 
"GetVvmdowTneme" returns the most recent theme 

» handle, if any, opened tor the specified window. *Get- 
ThemeAppPrcpertfes" returns the flags that control • 
which parts and types of windows arethemeable within 
the application. w SetThemeAppProperties n allows the 
application to set these same flags. 

55 P070] Anally, there are information API's 220 for er- 
ror handling. "GefTnemeLastEnrbrContexf returns the . 
error context (Including error-code, error code parame- 
tens, filename and source line) associated with the last 
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reported theme amor on the current thread of execution. . 
TormatThe/neMessage* returns the error string for the 
specified error context In the specified language; 
[P071J Thememanager216 Includes notonly.drawing 
APIs 218 and Information APIs 220, but also a set of 
utility APIs 222. These APIs may be used to achieve a 
variety of results. 

P>072] Drawing APIs 218 and Information APIs 220 
allow the author or creator of controls with In DLL 212 to 
define the controls as a series of parts and states. The 1 
defined control \a therefore abstracted from the render- 
Ing process of theme manager 216 and Is aJso abstract* 
ed from the theme-defined appearance Information or 
characteristics, as Is more fully described beJow. Using 
APis 21 8 and 220 the control author can create controls i 
thai are "theme-aware" and that are equipped to con> 
munfe»tewWithememarmger21^Thtecomnlunlcatlon 
Involves passing basic Information or values to theme 
manager 216 that allow the theme manager to render 
the desired control, having the needed parts In the de- « 
sired states. 

[0073] Theme manager 21 6 also contains the render- 
ers needed to execute the drawing Instiuctfons. For ex- 
ample, a border-fill renderer 221 could be used that al- 
lows different color themes to be applied to the controls. & 
As another example, a bitmap renderer 223 could be 
used that defines the control parte as Images. Other ex- 
amples of mnderers include using a vector definition 
language, portable network graphics (PNG) files, or. 
portable document format files (PDF). It should be un- so 
derstood that the present Invention is not limited to a 
particular rendering technology. If a dWerent renderer is 
desired or needed, the drawing code of theme manager 
216 Is revised to add the renderer to theme manager 
216. The controls within Da 212 are therefore feolated as 
or abstracted from the rendering technology . within 
theme manager 216. This allows different rendemrsto 
be added to theme manager 216 without having to re- 
vise the controls within OIL 212, as is more fully ex- 
plained below. 40 
100741 The renderer within theme manager 218 
renders the requested control according to an appear- 
ance theme that has been selected by the user of the 
computer. For example, appearance themes 224 and 
226 are shown in Figure 1. As shown, theme 224 may 4s 
beaconsumermeTTOandtheme2Mmaybeabusiness 
theme. It should be understood, however, that other 
themes could be used and that the Invention is in no way 
limited to the particular theme. For example, other 
themes could Include a cartoon theme, a children's so 
theme or a golf theme. As seen in Figure 1, business 
theme 226 has been selected by the user, as represent- 
ed by the solid line 226. Consumer theme 224 is avail- 
able for selection, as represented by the broken fine 
230. 35 
[0075] Each theme 224 and 226 has similar architec- 
ture. As seen in Figure 6, business theme 226 Includes 
a series of Imag e files 232. image files 232 are the {mage 



files that win be used by the particular theme. In thtet 
> case, image files 232 are the image files that will be used 
by business theme 226. Business theme 226 also h- 
I eludes a themes.lni file 234. File 234 Is a text file and 
1 * can be created In either ANSI or UNICODE character 
sets. RlaM4speciflestheava8ablec»lor8chem88and 
sizes available for the theme. In the case of theme 226 
file 234 specifies the available color schemes and sizes 
available for business theme 226. File 234 therefore 
t° represents all of the variations of the theme to which It 
applies. 

B>076] Theme file 234 consists of one or more sec- 
tions. The sections within theme file 234 Include a doc- ' 
umentatton section 236, a size section 238, a color 
15 echeme section 240 and a fOe section 242. Documen- 
tation section 236 la optional and may contain any prop- 
erly name. Size section 236 specifies the size name 
such as "defauB size," "Very smalT or "very large.- Color * 
scheme section 240 is used to specify a simple color 
*° scheme name and an optional color scheme trartsfor- 
.matton associated with the color scheme name. File 
section 242 Is used to specify a unique name for the 
class data file. The file section 242 wfll indude a file 
name, a color scheme (from color scheme section 240) 
& • for that file name, and the sizes (from the size section 
238) that the file will support 
P077] Theme 226 inductee a second Jni file labeled 
244in Figures. Fte 244 Is acJaaec^ 
the theme data for a specific size and color theme. File 
30 244 may also contain defining sections. For example, 
file 244 may. contain a gtobafe section that defines the 
properties of the particular class of control Rle244may 
also contain a section that allows the system metrics to 
be obtained and used Finally, file 244 may contain a 
33 group of class sections. Each class section name con- 
tains a class name, an optional part name, and an op- 
tional state name. Within the section are the property 
value pairs that define the appearance of the specified 
part or control. For example, a class name would be 
40 ^l^fortr»siider control.^ 

er would be Track." States defined for the track part 
would be "normal,' •disabled,- and "hot "The class sec- 
tion name can also induce an application (or ■group") 
name, which specifies that the section only applies to a 
45 fi P ecfflc application (or -group* name, as specified by 
the SetWlndowTheme. API). 
P078] Image files 232, theme file 234, deluding file 
244 are broadly grouped together to make up theme di- 
rectory 246. Theme directory 246 and a system schema 
50 ffl * Seated within the theme manager 216 are used to 
load business theme 226.The system schema file Is the 
file that defines property numbers for ail of the properties 
Involved in a parficutar theme and is basically a master 
definition Rle that allows the themed properties to be as- 
55 sterad a number corresponding to a defined appear* 
ance. 

[0079] Theme o^rectory 246 thus contains a theme Inl 
file 234, a ciass data Hie 244 and ail of the Image files 
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232 used by the theme. "Die contents of thame directory 
246 can be packaged into a DLL file by packthem tool 
250. Packthem tool 250 processes the theme Inl file by 
parsing It against the schema file for syntax errors and 
adding the Jni file to the package being built Recog- 
nized properties from documentation section 236 are 
written to a package string table. Color scheme Informs- 
. tio n from color scheme section 240 and size information 
from size section 238 Is also written to a package string 
table. Each class data file 244 te also processed. As the 
class data file Is processed, the file. Is parsed against 
the schema file for syntax errors. The class data file is 
also added to the package being buQt 
[0080] The DLL fife produced by packthem tod 250 Is 
business theme file 226. File 226 contains the theme 
data and this theme data Is isolated from control library 
212. This allows different themes to be created and se- 
lected without changing the controls defined within li- 
brary 212. Thus, control authors can create and define 
controls Independently of the appearance or theme da- 
ta File 226 is In binary formal and Is passed Into a 
shared theme data file 262 when business theme 226 
Is selected by the computer user, as best seen in Figure 
1 . Re 252 Is a shared memory map file that can be ac- 
cessed by all processes. Thus, when a theme 13 select- 
ed by the computer user, mem e manager 21 6 will read 
the information for a defined theme file, such as file 226, 

• andiwtll place that Information In a binary format In file 
252 where aD running processes have access to the bi- 
nary information. 

[0081] As best seen in Figure 1, a tbeme-ewltehing 
control panel 264 is provided that is In communication 
wfthjheme manager 216. Panel 254 cooperates with a 

* user interface that displays the available themes from 
which the user can setect As shown in Figure i, control 
panel 254 would allow a user to select business theme 
226 or consumer theme 224. If, as has been discussed 
above, business theme 226 Is selected and the user of 
the computer switches to select consumer theme 224, 
theme 224 will be loaded into shared memory map file 
252 e& binary data Theme manager 216 also sends a 
message to each theme-aware control within DLL ffle 
212 thai the theme has changed. Each theme-aware 
control knows how to respond to this message. 
[0082] When the theme-aware control receives a 
message that the theme has changed, the control win 
close me current theme handle that was received via 
the OpenThemeOate APL The control win then attempt 
to open a new theme hancfle, again using the Open- 
ThemeOata API, If a new theme handle cannot be 
opened, the control knows that the theme has been 
switched off tor thai control and that the old drawing 
code Is to be used by the control to draw itself. If a new 
theme handle Is opened, theme manager 216 win look 
at the theme binary data and will start a new drawing 
routine so that ail of the theme-aware controls are re- 
drawn utilizing the newty selected theme, such as con- 
sumer theme 224. Any information that was cached re- 



garding the previously selected theme Is invalidated and 
that information must be recalculated. 
P083J In operation, as Is best seen In Rgure 7, an 
application 138 or 139 will request a graphfc, such as a 
* control, to be rendered on the user Interface, as repre- 
sented at 256..Th!s graphical request Is routed through 
fusion 214. As represented by 258, the ftislon process 
will determine rt the requested control Is a theme-aware 
control If the control requested Is not theme-aware, the 
*o old cods Is used and decontrol will draw ftseif using a 
control from DLL 208 or 210, as represented by 260 In 
Figure 7. If the control la theme aware, the graphical re- 
quest Is processed In DLL212, as Is represented by 262. 
The controls within DLL 212 wfH pass basic Information 
15 for the graphical request, such as the part state and 
location forth e requested control to the theme manager 
216 In a request for rendering services, using APIs 218, 
220 and 222. Thus, the graphical request is processed 
in DLL 212 without application of the appearance char- 
acterlstics that are found by theme manager 216, 
Theme manager 216 will then determine or apply the 
theme-specific appearance characteristlca forme grven 
control part and state, as shown by 264. This appear- 
ance data is retrieved from the shared memory map da- 
25 ta file 252. Using the retrieved appearance data, for the 
requested control part and state, along with the location, 
the theme manager will render the controlo n the display 
of the computer, as represented by 26$. 
[00B4J Referring to Rgure 4,* another embodiment of 
so the logical operations Implemented In fusion 214 (Figure 
1) is Illustrated. In this embodiment the fusion operation 
is performed when the application is loaded rather than 
routing application requests through fusion as In Rgure 
7, Fusion allows for older non-theming applications to 
55 operate as Intended In athemlng environment by^lnlcmg 
the older non-theming controls to the older applications. 
Older, norrthemlrrg controls are provided In Uber32.dH 
and ComCtt32.dI) Version 5 (V5). User32.dll provides 
user controls such as b uttons, scroll bam, and list boxes. 
« ComCtt32.dll V5 provides shelf common controb, suoh 
as toolbars, list views, and tree views. FtJSloh 2144inks 
the themlng Control ffle, ComCtt32,dH version 6 (V6), to 
new applications that have been developed and tested 
In a themlng enylronment 
[0085] >Rgure4 operation ff^^ 
eraflon 402 wherein an application begins running on 
the system. Part of the start-up processing, is dynamic 
linking of controls libraries. Lhtfng Is theproceSB of unit- 
ing references between program modules and libraries 
of subroutines to create a load module mat Is ready to 
run on the computer. After loading operation 402^ control 
transfers to the manrf est detection operation 404 where- 
in It Is determined whether the application has- a mani- 
fest associated with IL If there Is not a manifest, control 
55 transfers to linking operation 406wherein the traditional 
controls, UserS2.dll and ComCtl32.dll VS, are linked into 
me applJcation'smerrvjry m 
traditional controls are not theme aware. 
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[0088] If, on the other hand, there-la a manifest, such 
as manifest 215, In manifest detection operation 404, 
control transfers to the themlng module searching oper- 
ation 408, wherein ft is determined whether 
C*mCtl32.dJI VB is listed in the manifest If the manifest 
does not list ComCtt32.dH V6 t control transfers to the 
linking operation 408, wherein the traditional controls 
are linked onto the application's, memory map. If, on the 
other hand, ComCtfi2.dll V6 is listed in the manifest, 
transfer controls to linking operation 410 wherein the 
theme aware controls of CornCtj32.dll V6 am linked into 
the application's memory map. 
[0087] Figure 5 Is an operation flow diagram illustrat- 
ing an exemplary process of themlng nori-ciient window 
components in a theme aware application environment 
Hgure S deplete how non-client wtmtow components 
may be rendered with theme properties In two general 
situations. The first situation Is one In which a non-client 
window message, such as non-client window message 
502, Is directed to a window The second situation Is 
when an application makes an API can that may affect 
the non-client window area of a window, requiring the 
non-client window area to be re-rendered. 
P088] In the first sBuaiion, when a non-client window 
message 502 Is generated, the norwrflent area of a tar- 
get window may need to be rendered The non-cOent 
area of the window typically has one or more non-cOent 
graphical components, such as a minimize box, window 
frame, and close box. The non-cflent window message 
502 can be any message sent to the window, including, 
but not limited to, measurement or rendering messages. 
For example, when a computer user resizes a target 
window, a nonsdlentwirdowmesse^B 502 is sent to the 
window, requesting that the window be re-rendered at 
the new size. A non-cflent window message $02 is typ- 
ically received by an appficafion that Is using the target 
window, such as APP2 139. The application, such as 
APP2 1 39, may perform an action, such as ac^jstingthe 
appearance of its GUI, based on the non-client window 
message 502. The non-client window message 502 Is 
then intercepted by a UserAPIHook 506, which routes 
the message to the theme manager 21 8. UserAPIHook 
506 may be a part of the them© manager 216. The . 
theme manager 216 interprets the noh-dlent window, 
message 502. Dependng on the non-dlent window 
message 502, the theme manager 216 may- make 
measurements regarding the dimensions of the non-clK 
ent window components, and may use theme properties 
in the shared theme data 252 to render the non-client 
area of the window 

[00891 Continuing with the example of figure 5, when 
an application, such asAPP2 139, or a control of an ap- 
plication, makes an API call, the resuft may affect the 
non-client area of the window. In this case, the non-cli- 
ent window area may be re-rendered using theme prop- 
erties. For a theme. aware application, such as applica- 
tion 139, an API call, such as API caB 503, maybe made 
to USER32 208. The API call 503 may be any API call, 



including, but not limited to any of the API functions dis- 
cussed previously. For example, the 'MoveWlndowO u 
API call can change the size, location, and z-orderlng of 
the window, requiring the window frame to be redrawn. 
5 Wttn a theme is active, USER32 208, upon receiving 
the API call 503, will route the.APl call 503 to UserAPI- 
Hook 506. UserAPIHook 506 then routes the API call 
503 to the theme manager 216. The theme manager 
21 6 Interprets the AP icall 503 and makes measurement 
» calculations regarding the dimensions of the window 
frame, The theme manager 216 then uses the shared 
theme data 252 to render the non-client window area 
with theme properties, if necessary. 
[0090] In the embodiment of figure 5, USER32 208 
« handles non-client APIs and messages for both themed 
applications, such aa APP1 138 of figure 1, and non- 
themed applications, such as APP2 139, as shown in 
figure 5. The message flow shown In figures Is the same 
for non-themed applications and themed applications. 
20 "Nw*. to norwrftent graphical components of windows 
are themed reganfless of whether the application Is 
theme aware or not. 

BH>?1] Importantly, UserAPIHook operation 506 redi- 
rects rendering requests to the theme manager 216 that 
25 Is able to use the shared theme data 252 to render the 
non-client ansa of the window wtth theme properties. As 
discussed earner, theme property data can Jm added 
easily forwrndowcomponents by adding the property to 
thermsstytes* file. This allows for a large variety of 
w themes for non-client window components with no 
change to the control software. 
[D092J The logical operations of trie various embodi- 
ments of the present invention are Implemented (1) as 
a sequence of computer Implemented acts or program 
w modules running on a computing system and/or (2) as 
Interconnected machine logic circuits or circuit modules 
within the computing system. The implementation Is a 
matter of choice dependent on the performance require- 
menteofthecomptfingsyst^ 
40 tion - Accordingly, the logical operations making up the 
embodiments of toe present Invention described herein 
are referred to variously as operations, structuratdevk> 
es, acts or modules. It will be recognized by one skilled 
In the art that these operations, structural devices, acts 
4* and modules may be implemented in software, In 
firmware, in special purpose digital logic, and any com- 
bination thereof without deviattng from the spirt and 
scope of the present Invention as recited within the 
claims attached hereto. 
50 P093] Alternative embodiments of the present inven- 
- tion will become apparent to those skilled In the art to 
whichitpertair^uponreviewoftoespedficationjnclud- . 
Ing the drawing figures. Accordingly, the scope of the 
present Invention is defined by the appended daims 
55 rather than the foregoing description. 
• P094] Although the invention has been described In 
language specific to computer structural features, meth- 
odological acta and by computer readable media, It- Is to 
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be understood that the Invent! on defined In the append- 
ed claims le not necessarily limited to the specific struc- 
tures, acts or media described. As an example, other 
decision methods may be included in the fusion process 
In combination with the control rendering modules, s 
Therefore, the specific structural features, acts and me- 
diums are disclosed as exemplaiy embodiments imple- 
menting the claimed invention. 
[0095] The various embodiments described above 
are provided by way of illustration only and should not to 
be construed to limit the invention. Those suited in the 
art will reacflly. recognize various modifications and 
chang^8.thatnrujybemadetotfepre^ 
out following the example embodiments and applica- 
tions illustrated and described herein, and without de- « 
parting from the true spirit and scope of the present in- 
vention, which is set forth In the following claims. 



action on the one or more non«client graphical 
components; and 

a first routing module that receives the norwli> 
ent window message, from the intercepting 
hook module end routes the non-cOent window 
message to the one or more third functions of 
the theme manager so that the action wfl be 
performed. 

4. The theme management system of claim 3 wherein 
the first controls module further comprises a second 
routing module that routes an application program 
Interface call tothe Intercepting hook module so that 
an action can be performed on the one or more non- 
client graphical components on the non-client win- 
dow area In response to the application program In- 
terface call. 



Claims 

1. A theme management system configured for ren- 
dering graphical components on a computer system 
having a graphical operating system running one o r 
more applications, each application being able to 

•> make a request to be Bnked to e controls module, 
: the theme management system comprising: 

: a first controls module having one or more fust 
functions responsive to application program in- 

-v' terface calls capable of rendering graphical 

• components with themes; 
* ' j-v. a second controls module having one or more 
second functions responsive to appHcatkm pro- 
gram Interface calls capable' of rendering 
graphical components without themes; and 
a fusion module that responds to the request 
by determining whethor to fink the eppflcatfon 
. toorwtf the first ccrrtrob mo 
controls module to render graphical compo- 
nents. 

2. The theme management system of claim i further 
comprising a theme management module having 
one or more thfrd.functions responsive to rendering 
caibfrorrvthe onecrmorefiretfaraaiore 
controls module,- the third functions capable of ren- 

. dertng graphical components using a theme. 

3. The theme management system of claim 2 further 
. comprising: 

an intercepting hook module that intercepts a 
non-cflent window message sent to a target 
. window , the target window having one or more 
non-client graphical components in a non-cflem 
window area, the non-cflent window message 
requesting that the target window perform an 



5. The theme management system of claim 3 wherein 
20 the second controls module further comprises a 

third routing module that routes an application pro- 
gram Interface call to the Intercepting hook module 
so that en action can be performed on the one or 
more non«client graphical components on the non- 
23 client window area In response to the application 
program Interface can. 

6. The theme management system of claim 3 wherein 
the non-client window message Is a render mes- 

30 sage that requests that the one ormore non-cflent 
, 9raphlcal component on the non-dJantwfndow area 
be rendered, the iheme management module re- 
sponding to the render message by rendering the 

^ one or more non-cJiertt graphical components: 

7. The theme management system of dalm 3 wherein 
each of the one or more non-dlent graphical com- 
ponents is associated with dimensions and the non- 
dlent window message Is a measurement message 

4 ° thelrequeststhatthealmensionsoftheoneorrrore 
non-client graphical component on the norvdient 
window area be measured the theme management 
module responding to the measurement message 
by measuring the dimensions of the one or more 
non-dient graphical components. 

B. The theme management system of dalm 1 wherein 
the f Iret and second functions of theflret and second 
controls modules are capable of rendering user 
controls and sheil corrimon controls, 

9. The theme management system of claim 1 wherein 
the fusion module comprises first detecting module 
that detects whether an application has an associ- 
55 afcjd manifest file that Indicates which of a set of 
controls modules should be linked to the applica- 
tion; • . 
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a second detecting module that detects wheth- 
er the manifest Indicates that the first controls 
module should be linked; and 
a linking module that links the first controls 
module to of an application if the manifest ind^ s 
cates that the first controls module should be 
Bnked. 

10- A theme management system configured for ren- 
. doring graphical components on a computer system to 
having a graphical operating system running one or 
more applications, ihe theme management system 
comprising: 

an intercepting hook module that intercepts a rs 
render message to a target window having non- 
client graphical components, the render mes- 
sage requesting that the target 
window render the target window's non-client 
graphical components; . so 
a theme management module haying one or 
more first functions capable of rendering any 
window's noiHrflent graphical components us- 
ing a theme; and 

a routing module that routes the render mes- 25 
sage to the one or more first functions of the 
theme manager module so thai the target win- 
dow's non-client graphical components are 
rendered using a theme having a set of theme 
properties. 30 

11. The theme management system of claim 1 0 further 
comprising: 

a first controls module having one or more sec- 35 
ond functions capable of interacting with the 
one or more first functions of the theme man- 
agement module to render user controls or 
shell common controls haying theme proper- 
ties; 40 
a second controls module having one or more 
third fonctions capable of rendering user con- 
trols ami shell common controls not having 
theme properties; and 

a fusion module responsive to a request from 
an. application to. link the application to one of 
the first controls module or the sacond controls 
module. 

12. A method of rendering a graphical control on a com- 
puter display of a computer having a graphical op- 
erating system, aflrstset of applications Implement- 
ing theme capability, end a second set of applica- 
tions not Implementing theme capability, the meth- 
od comprising: 

providing a first controls module having one or 
more fl rst functions capable of rendering graph- 



ical controls for applications not implementing 
theme .capability; 

provldlnga second controls module having one 
or more second functions capable of rendering 
graphical controls for applications implement- 
ing theme capability; 

receiving a request from an application, re- 
questing thatthe application be linked to one of 
the first controls module and second controls 
module; 

determining whether the application imple- 
ments theme capability; and 
linking the appiicatlon to the second controls 
module if the appl (cation implements theme ca- 
pability, so that the application can use the func- 
tions of the second controls module to render 
graphical controls with themes. - 

13. The method 0! claim .12 further comprising: 

receiving an application program interface call 
from an application, the application program In- 
terface call requesting that a graphical control 
be rendered; 
. determining whether the graphical control im- 
plements theme capability; and 
calling a theme manager that uses a theme file 
having graphical component property data to 
render the requested graphical control in a 
themed fashion If the graphical control Imple- 
ments theme capability. 

14. Tne method of claim 12 wherein the act of deter- 
mining comprises: 

detecting whether a manifest exists for the ap- 
plication; and 

searching the manifest for an indicator that In- 
dicates thatthe application is capable of inter- 
acting with the second controls module to 
render graphical controls with themes, 

15. Tne method of claim 13 further comprising: 

Intercepting a non-cflent window message sent 
to a window having one or more non-client 
graphical components, the non-client window 
message requesting that the window perform 
an action on the one or more non-client graph- 
ical components; 

routing the non-client window message to the. 
theme manager that manages theme proper- 
ties for non-olisnt graphical components; and 
performing the action on the one or more non- 
dient graphical components; 

15. Themethod of claim 1 5 wherein the non-ciTent win- 
dow message is a render message and the action 
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is rendering the one or more non-client graphical 
components, 

17. The method of cfejm 15 wherein the non-dient win- 
dow message Is a measurement message, each of s 
the one or more non-client graphical components 
are associated with dimensions, and the action is 
measuring the dimensions of Ihe one or more non- 
client graphical components. 

10 

18. The method of claim 13 further comprising: 

routing the application program interface call to 
an intercepting hook module; 
routing the application program interface call to « 
the theme manager that renders non-client 
graphical components in a themed fashion; . 
determining whether the application program 
interface call affects one or more non-client 
graphs components of a window being used 20 
by the application; and 

rendering the- one or more non-client graphical 
components in the themed fashion if the appli- 
cation program interface caD affects the one or 
more non-cflent graphical o>rnponente. » 

18. A computer program product readable by a comput- 
ing system and ertcodirtg a computer program of in- 
structions for executing a computer process for ren- 
dering a window non-client component In a compu- so 
ter system having a graphical operating system, the 
computer process comprising: 

intercepting a non-client window message sent 
to a window having one or more non-client & 
graphical components, the non-client window . 
message requesting that the window perform 
an action on the one or more non-client graph- 
ical components; 

routing the non-client window message to a 40 
theme manager that manages theme proper- 
ties for non-cBent graphical components; and 
performing the action on the one or more non- 
client graphical components. 

45 

2Q> A computer program product readabJ 9 by acomput- 
fog system and encodtog a computerprogram of i n : 
structions for executing a computer process for ren- 
dering a graphical control on a computer display of 
a computer having a graphical operating system, a so 
first set of applications Implementing theme capa- 
bility, and a second set of applications not imple- 
menting theme capability, the computer process 
comprising: 

55 

receiving a request from an application, re- 
questing that the application be linked to one of 
the first controls module and second controls 



module; 

determining whether the application Is imple- 
ments theme capability; and 
linking the application to the second controls 
module ff the application Implements theme ca- 
pability, so thai the application can use the func- 
tions of the second controls module to render 
graphical controls with themes. 

21 . The computer program product of claim 20 wherein 
the computer process further comprises: 

receiving an application program interface call 
Irom an application, the application program In- : 
terface call requesting that a graphical control 
be rendered; 

determining whether the graphical control Im- 
plements theme capability; and 
calling a theme manager that uses a theme file 
having graphical component property data to 
render the requested graphical control In a 
themed fashion if the graphical control Imple- 
ments theme capabitity. 

22. The computerprogram pr wherein 
the act of determining comprises: 

detecting whether a manifest exists for the ap- 
plication; and 

searching the manifest for an Indicator that In-' 
. dicates that the application is capable of inter- 
acting with the second controls module to 
render graphical controls with themes. 

23. Tr» computer program product 

the computer process further comprises: 

intercepting a non-dlent window message sent 
to a window having one or more non-cBent 
graphical components, the non-client window 
message requesting that the window perform 
an action on the one or more non-client graph- 
ical components; 

routing the non-client window message to the 
theme manager that manages theme proper- 
ties for non-cBent graphical components; and 
performing the action on the one or more non- 
client graphical components. .* 

24. The computer program product of da&m 28 wherein 
the non -client window message is a render mes- 
sage and the action is rendering the one or more 
non-client graphical components. 

25. Thecomputerprogramproductofclalmwherelnthe . 
non-client window message Is a measurement 
message,,each of the one or more non-client graph- 
ical ..components are associated with dimensions, 



15 



29 EP 1 143 334 A2 

and the action is measuring the dimensions of the 
one or more non-client graphical components. 
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